(a). Calculated optical absorption spectra from tuned ωB97 and BNL for the tetramers of PBDTTPD and PBDTTT-E at the TD-DFT level.
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Figure S1 (b). Calculated optical absorption spectra from tuned ωB97 and BNL for the tetramers of PBDTTT-C and PCPDTBT at the TD-DFT level.
Figure S2 (a). Calculated optical absorption spectra from tuned ωB97 and from B3LYP for varying lengths of oligomers compared to the digitized experimental data: PBDTTT-CF 1 and PCDTBT. Figure S3 (a) . Evolution of the first transition energy (S 0 S 1 ) with respect to inverse number of repeat units (1/n) for PBDTTPD and PBDTTT-E at the TD-DFT level for the B3LYP and tuned ωB97 functionals. Extrapolations of the S 0 S 1 energy using linear and exponential 5 fits are also included.
Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics This journal is © The Owner Societies 2012 Figure S3 (b) . Evolution of the first transition energy (S 0 S 1 ) with respect to inverse number of repeat units (1/n) for PBDTTT-C and PCPDTBT at the TD-DFT level for the B3LYP and tuned ωB97 functionals. Extrapolations of the S 0 S 1 energy using linear and exponential 5 fits are also included.
Figure S4 (a). Calculated optical absorption spectra from ωB97 (default and tuned ω) and B3LYP for the isolated hexamers of PBDTTPD and PBDTTT-E compared to the digitized experimental data.
Figure S4 (b).
Calculated optical absorption spectra from ωB97 (default and tuned ω) and B3LYP for the isolated hexamers of PBDTTT-C and PCPDTBT compared to the digitized experimental data.
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Figure S5 (a). Calculated optical absorption spectra from tuned ωB97 and from B3LYP for isolated hexamer of PBDTTT-CF and tetramer of PCDTBT, compared to the digitized experimental data.
Figure S5 (b). Calculated optical absorption spectra from tuned ωB97 and from B3LYP for isolated hexamers of PBDTTPD and PBDTTT-E compared to the digitized experimental data. Figure S6 (a). Calculated gas-phase and solvent environment optical absorption spectra from tuned ωB97 and from B3LYP for the hexamer of PBDTTT-CF and tetramer of PCDTBT, compared to the digitized experimental data. Figure S6 (b) . Calculated gas-phase and solvent environment optical absorption spectra from tuned ωB97 and from B3LYP for the hexamers of PBDTTPD and PBDTTT-E compared to the digitized experimental data. Figure S13 (b) . Natural transition orbitals (isovalue surface 0.03 a.u.) for the S 0 S 1 excitation in the hexamer of PBDTTT-C at the TD-DFT level for tuned ωB97. Weights of the hole-particle contribution to the excitation also included. Figure S14 (a) . Natural transition orbitals (isovalue surface 0.03 a.u.) for the S 0 S 1 excitation in the hexamer of PBDTTT-CF at the TD-DFT level for B3LYP. Weights of the hole-particle contribution to the excitation also included. Figure S14 (b) . Natural transition orbitals (isovalue surface 0.03 a.u.) for the S 0 S 1 excitation in the hexamer of PBDTTT-CF at the TD-DFT level for tuned ωB97. Weights of the hole-particle contribution to the excitation also included. Figure S15 (a) . Natural transition orbitals (isovalue surface 0.03 a.u.) for the S 0 S 1 excitation in the hexamer of PBDTTT-E at the TD-DFT level for B3LYP. Weights of the hole-particle contribution to the excitation also included. Figure S15 (b) . Natural transition orbitals (isovalue surface 0.03 a.u.) for the S 0 S 1 excitation in the hexamer of PBDTTT-E at the TD-DFT level for tuned ωB97. Weights of the hole-particle contribution to the excitation also included. Figure S16 (a) . Natural transition orbitals (isovalue surface 0.03 a.u.) for the S 0 S 1 excitation in the hexamer of PCPDTBT at the TD-DFT level for B3LYP. Weights of the hole-particle contribution to the excitation also included. Figure S16 (b) . Natural transition orbitals (isovalue surface 0.03 a.u.) for the S 0 S 1 excitation in the hexamer of PCPDTBT at the TD-DFT level for tuned ωB97. Weights of the hole-particle contribution to the excitation also included. 
